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We, Becton Dickinson and Company, 
a corporation of tlie State of JNTew Jersey, 
United States of America, of Stanley and 
Cornelia Streets, East Rutlierford, 
County of Bergen, -and State of New 
Jersey, United States -of America, do 
hereby declare tke invention, for wliiclx 
we pray tliat a patent may l)e granted to 
lis, and tke method by wMcli it is to be 
•performed, to be particularly described 
in and by tlie f ollowincr st-atement : — 

Tills invention relates to an improyed 
injection device for administering 
^ medicaments lijpodermically without the 
15 use of a sldn-piercing needle. 

The invention is designed to provide :i 
new or improved construction for a. hypo- 
dermic injection device of this kind. 
Accordincf to tke invention, a tubular 
20 member adapted to contain gas xinder 
pressure is slidably mounted for move- 
ment between projected and retracted 
positions within -a hollow body or casini? 
which is provided with a medicament 
2& chamber adjacent to its outer end, the 
said tubular member having means 
adjacent to one of it* ends and movable 
therewith to cooperate with and expel 
medicament from the medicament 
chamber, a stem or plunger beinjr 
mounted on or abutting against the body 
or casing adjacent to the rear end 
thereof and extending into the bore of the 
tubxilar member, and movable means 
35 being mounted on the body and 
operable to retract the tubular member 
relatively to the stem or plunger which 
is thereby caused t-o -extend further into 
the bore' of the tubular member 
inereasinc the pressure of the ^as within 
the tubular member -and servincr as a 
reaction member for the said gas to move 
the tubular member to its projected 
jiositiou. 

In order that the invention may be 
clearly understood and readily carried 
[Price 2s. 8d.] 
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into effect, a hypodermic injection device 
constructed laccordin^ to the invention, 
together with ,a modification, will now 
be more fully described, by way of 50 
example only, with reference to the 
accompanying drawings, in which : — 

Pigure 1 is a sectional side view of the 
device, 

Eigure 2 is section taken along the line 66 
2 — 2 in the direction of the arrows as 
indicated in Figure 1 ; 

Eigure S is an enlarged transverse 
sectional view taken along the line 3 — 3 
in the direction of the arrows as also 80 
indicated in Figure 1, 

Figure 4 is a sectional view of a load- 
ing assembly for the device, and 

JPigure 5 is a fragmentary sectional 
view of an alternative construction. •§ 

Heferring primarily to Fig. 1 of the 
drawings, it will be seen that the numeral 

5 indicates ^the body or barrel of the 
device to which a. nose piece or extension 

6 is. secured as, for examjple, by screw 70 
threads. To the forward end of this 
extension 6 and the loading cap 7 nre pro- 
again by screw threads, if desired. The 
extension 6 and th« loading cap 7 are pro- 
vided with internal bores deflaaing a medi- 75 
camenlt receiving chamber. Instead of 
having a fluid medicament disposed in 
direct contact with the wall of the 
chamber, that medicament is preferably 
contaixLed in an ampoule or like 80 
receptacle. Such lampoule may take any- 
one of numerous different forms including 
for example, a rubber sac which is inver- 
tible upon itself and which is provided 
adjacent its forward end with an orifice- 85 
definins^ member. In the drawings, the 
ampoule has been illustrated as comiprifi- 
ing a tubular body preferably formed of 
glass. This is to be taken in an illustra- 
tive rather than a limiting sense. 90 

Thus, while in .all instances it is pre- 
f en ed to have the enlarged bores defining 
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tile medicament cL amber lined Tsrith dis- 
placeable material, sucli as rubber sleeves 
« and 9 secured against movement with 
respect to the extension and loading cap 
o by, lor example, annular ribs 10, a ffiass 
ampoule m tlie f orm of a tube 11 kas been 
shown m this figure. That ampoule kas 
a stopper 12 of the piston type, the stop- 
per 12 bein^r disposed adjacent to the rear 

iU end o± the ampoule prior to discham^c 
of medicament, but movable along 
the ampoule to effect such discharj^e. 
Adjacent its forward or outer end the 
ampoule 15 provided with ^ perforable 

15 stopper 13, Between these stoppers the 
medicament to be injected is disposed. A 
nozzle 14 extends through a central aper- 
ture m the outer face of the loading can 
7, the nozzle being conveniently formed 

^0 with a base portion 15 having a 'diameter 
substantially equal to that of the head of 
the stopper 13. The nozzle has an orifice 
lb adjacent its outer end and the dia- 
meter of that oriiice is relatively fine, 

.003 to .012'^ The nozzle also con- 
vementlv mounts an inwardly extending' 
pointed cannula 17 of a length adequate 

oniJif"^^ •'^^''^fi^^ .^'^ establish 
30 communicalion with the interior of tht 
ampoule. 

1^1 order to eject the medicament from 
the chamber defined by the extension (j 

«K '^^ ^ plunger IS is pro- 

30 jectible through a bore of proper size in 
the extension 6. This plunger has secured 
to it an extension 19 conveniently formed 
of rubber or the like, and which has a 
^]ameter such that it may enter the bore 

40 of the tube 11. ll^^hile this extension 19 
may be secured to the plunger 18 in any 
desired manner, it is preferred to emplov 
a bolt 20 the threads of which engage 
with corresponding threads in a bore 

45 formed in the outer end of the plunger 
18. This bolt 20 is provided with a 
headed portion keying into a correspond- 
ingly contoured recess formed in the rear 
f iid of the extension 19 to retain the latter 

50 for reciprocation with the plunger. 

It is apparent that with a filled 
ampoule disposed in tlie medicament 
chamber if the nlunger 18, is 
projected with sufficient force, tlie 

65 extension 19 will be caused to exert pres- 
sure on the stopper 12 .such that the latter 
will be moved along the bore of the tube 
11. At ihis time it will be noted that the 
lenffth of the medicament chamber is 

CO such th-at the rear edge of the tube 11 is 
spaced from the rear end of that chamber. 
Accordincrlv the adjacent portions of tht! 
sleeve 8 will intervene these parts. 'There- 
fore, the extension 19 will contact these 

66 end portions of the sleeve 8, 



^ Lnder the forces employed, the exten- 
sion 19 upon being projected, will tend 
to be displaced into the rear end of the 
medicament chamber, and therefore it 
will engage witli the rear end portions of 
the sleeve S' and tend to displace the 
material of the latter. This force will 
also act through the sleeve S upon the 
sleeve 9, pressing against the rear end 
edge of the sieevo 9, Tnder these forces 
botji th(^ .sleeves cS and 9 will tend to con- 
strict to thus reduce the bore of the 
inedicament chninber. ^Vith such action 
they will move into intimate supporting 
relationship witJi the outer face of the 
ampoule tube 11, and will therefore sui)- 
port that tube au-ainst internal bursting'- 
ipressures. A construction of this tyi)t 
is especially desirable where the ainiumle 
is formed of ulass or similarly fran<vible 
material. Eesurdiess of this eo-opera- 
tion of the paits, it will be xmder^tood 
tixat with the forward projection of the 
stopper or piston 1'2, medicament will be 
ejected throuah the bore of the cannula 
1/ and the orifice IG. The ejection occur- 
ring under sufiicient pressures and the 
end of the nozzle beinsr in contuct with 
or adjacent to the *ikin at a point over- 
ir'i^.T^'^^® ^^""'^ injected, it follows 

that the stream of medicament will pass 
tlirnuffh the opidermis and into the under- 
lying tissues. 

Xow witli a view to producinii- a force 
adequate to cause movement of the plun- 
ger IS m the manner desired, it will be 
noted that this plunger terminates in u 
base portion 21. This base is soeured 
for example, by screw threads, to the fori 
"R-ard end of an actuating tube 22 slid- 
ably disposed within the casing Con- 
veniently, a packing member in the form 
ot a seahnsi- ring 21" of the kind known 
as an •O-nng" is disposed adjacent to 
the point of juncture of the base 21 and 
the tube 2.2. The interior of that tube 
serves as a pressure accumulator chamber 
m a manner hereinafter described and 
with fluid under pressure within its bor** 
it is ajpparent that the uuckinn- 22^ will 
serve to prevent an escape of ' fluid, for 
example gas, from the forward end of 
the tube, A ^hoek absorbing unit, for 
example in the form of a rinu- of re.'silient 
material as indicated at 23, may be 
mounted to extend beyond the rear face 
of the nose piece f.. In ^iich position it 
will be canable o± being enu-a^-ed by the 
forward end of the tube 22 and/or the 
base 21 to prevent damaging coutact 
between these parts. 

The casing f) supports a housing 24. 
which is orovidcd with an enlarged por- 
tion within which there is rotatably 
mounted a pinion 23. The teeth of the 
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pinion 25 mesh. with, tlie teeth, of rack 
26 rigidly secured to and extending- from 
the outer face of the tube 22. The pinion 
Las a sliaft on. wliicli is mounted adjacent 

^ one of its ends a socket portion 27 eiig a^ c- 
uble with, tlie faces of a wrench or Hka 
tool wliieh may be of the ratchet type and 
by means of wliicli tlie pinion 25 mav be 
turned. Tlie opposite end of this shaft 

10 is conveniently retained in position by 
lieinp' QTooved and Laving extpndini? into 
this i^ortion a key 28 immovablv mounted 
with respect to the side wall of tlie hous- 
ing- 24. A ipawl 29 has its operative end 

.* enpra^ns with the teeth of the pinion 25. 
and IS pirotallv supported as at 3Q adja- 
rent its oiiT)osite end between sidt?. walls 
of the housing^ 24. A sprino* 31 co-oper- 
ates with. l]ie inner face of the housing* 

»0 and the pawl to nomiallv maintain the 
nawl in pno no onient with the ninion teeth. 
To permit of disenirasrement of these 

• parts, a slinft 32 of semi-circular cross- 
section extends across the linusinir 24 

& immednitelv below the pawl 29 and has 
secured to it a crank or lever :33. TTlien 
the latter is in the position shown in Fis. 
. 1. the end of the pawl 29 will co-act with 
.the snrfane.s of the pinion teeth. IThen 
□ the lever rjrj is pressed downwardly, then 
its shaft -3? will a<»t as a cam to raise pawl 
20 to a point wliere it clears the teeth of 

• the pinion. 

A closure plug is securely mounted 
i within the rear end of the casinj? 5, This 
plug has been indicated by the reference 
numeral 34. and it serves as an abutment 
for a stem 35 which extends axially uf 
the bore of the casinj; and 'vvithin tho 
I latter. If desired, however, the stem 
! may be mounted on the closxu^e fplng. A 
j bnshincr 36 -enoircles the stem SEo -and is 
^ formed with grooves in its inner and ouier 
' faces to receive suitable packings pref er- 
I ably in the form of packing^ rin^is 37 as 
; shown in Fig. 1. This bushing- 36 is 
: prevented from moving inwardlv with 
: respect to the tube 22 by abutting- ajyainst 
a shoulder portion 38 forming a ])art of 
I the tube 22. ^ With its associated paclc- 
ing the bushinfip functions as a cylindei 
in co-operation with the exterior siufaces 
i of the st^m 35. 

' The pluft- 34 is conveniently foiineti 
with a central aperture normally closed 
by a caip "30. Inwardly of this cap, tlie 
stem 35 is formed with a bore 41 wldcli is 
nomiallv maintained closed by a prefer- 
ably metallic sealing^ member 40. Eear- 

I ward displacement of the bushiiiii' 36 vriWi 
respect to tiie tube 22 is prevented hv a 
ring- 42 ])refeTably havino. screw threacleil 
enfra.orement with the tube. 

As previously stated, the tube 22. in 

j addition to functioning as an actuator for 



the plunger IS serves -as n pressure accti- 
mulator. ]?or this purpose the interior, 
as well as the bore of the stem 35 may be 
charged with fluid under suitable pres- 
sures. Conveniently the fluid may be 70 
nitrog*en and the (pressures eniployed'may 
be m the range of froan 1,200 to 1,550 
pounds to the Sfiuare inch. Pressures ot' 
this vahie will impart to the medicament 
an injection ])ressure of from approxi- 76 
mately 3,600 pounds to the square incJi 
to 4,600 pounds to Hhe \s(iuiare inch, 
Charging of the tube mav be ei¥ected bv 
removinff the closures 39 and 40 and con- 
nectmg the bore 41 ^vith a source of gas 80 
under pressure. 

. charo-iiio' step lias been illustrated 

m Pig. 4. in which 43 indicates a flttin^H 
connected with a source of gas under 
pressure and conveniently ])rovided with 85 
a rehef valve 44^ This flttiug has an 
extension 44 threaded to enguiye with the 
.plug 34 and a member 45 rotatablv 
mounted tJierem carries a wrench part 40 
to manipulate the member 40. Packing W 
rings 47^prevent leakage. Accordingly, 
the interior of the tube mav have a presl 
sure chargv of. for example, the value 
indicated. Thereafter, the cap 39 may 
«gain be mounted in position. 9S 

I* lever 33 is now shifted so that 
tn© end of pawl 2\) may engao-e the teeth 
Of tJie pinion 25, it is apparent that a 
wrench or hamlle of suitable type mav 
be coupled ta the shaft of the pinion 25 100 
in order to rotate the ])inion in a clock- 
^n+?f- ^^«.^i«^ed in Fig. 1. SucJi 

rotation of the pimon will cause the rack 
f^^^'li ! Tf^^^r^^d, and in view of the 
fact that the latter is feed to the tube 105 

that tube will also be retracted In 
such retraction it will carry with it the 
bushing 3G, and accordingly the latter 
will slide oyer the exterior surface of tho 
«tem 3o. Therefore, the stem will pro- 110 
ject increasino'ly mto the bore of the 4be 
44 to accordingly reduce the interior 
capacity of the accumulator. Tliis will 
serve to increase the pressure of the 
charge which is within the bore of that 116 
structure. The teeth of the pinion 25 
^^y^^^ P?^vl 29 to prevent 
reverse Rotation ot the pinion and fprojec- 
tion oi the tube 22 and associated parts. 

Ihe f oregoinj? action will continue 120 
iintil the txibe 22 is moved to a position 
at wJiioh tJi.e f<3rem<)st of tile teeth of the 
rack 20 is adjacent to the pinion 25. At 
mat tune the loadincy cap 7 mav be 
removed and an ampoule inserted into the 125 
medicament cluuuber, after which the 
loading- cup is remounted upon the exten- 
sion G. Of course if a spent or dis- 
charged nnipoulp has heretofore been in 
position withm the medicament chamber 130 
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that ampoule is removed before tke fresli 
ampoule is inserted in tlie manner des- 
cribed, lu any event tlie device is now 
ready to inject medicament into tlie 
5 1 issues. 

The locale of injection havings been 
determined, tlie nozzle 14 is hroug'iit int-i) 
contact Tvitli the epidermis overlying this 
area or else h slig-htly spaced from that 

10 surface. Tlie lever 33 is now shifted. 
This will cause the cam provided by Iho 
shaft section 32« to swino- the })awl 20 
upwardly against the action of the spring- 
Si to a point where it clears the teeth of 

15 the pinion 2o, As suck clearance occurs . 
the pinion is released for rotation. The 
base of the bore of the stem 35 serves as 
a reaction point adjact-nt to one end of the 
assemblv for the gas under ]}res.sure. Th»» 

80 opposite end of the txibe 22 serves iis a 
second reaction point. Theref ore tlic tubo 
22 together with its plunger 38 wil] b*» 
forcibly in-ojected in order to achieve thiV 
desired e3:pulsion of niedi(;ument. There- 

25 after the describod cycle of operation may 
be repeated. 

As will be obvious the bushing 30 could 
be eliminated. This has been" shown in 
Fig. o. In that view a stem 48 is of 

30 heavier ^rauue than the stem 35 of Fig. 1. 
A tube oO lies immediatelv julja cent' and 
encircles it. The stem * 48 is fonneil 
Tvith a groove adjacent its outer end to 
receive a packing such as a sealing- rinr*- 

85 49. Thus, an extra packing as well as 
the bushing may be dispensed with. A 
covering 51 may be applied over the load- 
ing cap, this coverino* being of rubher 
or similar material will prevent chilling 

40 contact with the patient's sldn. 

It will be understood that with a struc- 
ture of this nature the packings are 
always under pressiu'e. Therefore leak- 
age will be reduced to a mininuiin, if not 

45 entirelv eliminated. The device may br» 
easily loaded, cocked and fired. Either 
grlass ampoules or other medicament-con- 
taining units may be emploj-ed. The 
depth of ipenetration may largely be cou- 

50 trolled bv haviusr the orifice 16 of suit- 
able^ diameter. The ]iarts are so pro- 
portioned that with an ampoule in posi- 
'tion, substantially all medicament will 
be expelled therefrom during the powiT 

55 stroke. If no ampoiile is in place, tiien 
the forward face of tho hase portion 21 
will engage with the shock ubsorhiuL*^ 
bunxper 23 at the end of a. power stroke." 
To avoid the necessity of reino-\-ing th«» 

60 pluff 40 when charging the tube 22, the 
plupr 40 may be mado of pcMieti-atable 
material^ for example, rubber or the like, 
so that it can be pierced by a cannula 
associated w'ith the charging' means, ami 

65 will he self-sealing when the (*annula is 



withdrawn, on account oi the resilience 
of the material of the plug 40. 
What we (*laim i-^ : — 

1. A hypodermic inj taction device in 
which n tubular member adapted to eon- 7 
tain gas under pressnro is slidably 
mounted for movement bet-ween piH>jeetea 
and retracted positions within a liollow 
body or casing- which is 'provided with a 
medicament chamber tKljaf^ent to its outer ' 
end, the said tubular momber having 
means adjacent lo oue of it^ ends and 
movable therewith In (-o-operate with and 
expel medicament innu llio medicament 
chamber, n >tom nr plunger being i 
mounted on or ubuiting aj»ainst the body 
or casing adjacent lo \ rear end thereof 
and extending into the bene of the tubu- 
lar member, ;n\d nifivabb* menus bein:;: 
mounted ou llu^ body :uul <>lHn-abl(> to I 
retract tho tubular nu^inbor relatively to 
the stem or plunuer which is therebv 
caused to extend further intii the bore of 
the tubular mfml>er tlum iucreasinsr the 
pressure of the .liv.s within the tubular J 
niember anrl serving as a reaction mem- 
ber for the said tius to luove the tubular 
member to its projecteil fiON^ition. 

2. A ) hypodermic iuji'ctiou device 
according to rhum 1, in which a bush- ! 
iuf? is interposed bfdw(»en the said stem 
and the bore of the tubular member to 
prevent escaipe of gas from the tubular 
member. 

3. A hypocU'imio injection device ] 
according to Claim 2, in which the said 
bushing is carried by and movable with 
the tubular member. 

4. A hypodermic injeciion device 
according to any. one of the preceding ] 
claims, in which the said stem is pro- 
vided or formed with a passage througii 
which iiccess can be had to^ the space 
defined by tiie bore of the tubular mem- 
ber. 

5. A lnn>odermi(' injuclion device 
accordina* to Claim 4. in which a pene- 
tratahle ]>lug is disposed within the said 
passage. 

G. A hypodermic injectian device i 
according to Claim 4 or Claim o, in which * 
a^ cap is carried by tlie body or (rasinir 
line with the pas:?age in the stem. 

7. A hy]>oderniic injecMiou device 
ai'cordiniy to auv oue of the preceding ' 
claims, in which the movable retracting ' 
means comprises a pinion rotatably 
mounted on the body casinu* and mesh- 
ing wilii a rack carried by the tubular 
momber whereby rolntiou of tlie pinion] 
will cause rotra<-lion ol* !he rack and tht* 
tubular jnember. 

S. A hypodermic injection device 
according to any one of the preceding 
claims, in which releasable means are pro- " 
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yided for retaiuinff tlie tutular member 
m its retracted position, 

9. A hypodermic injection device 
accordinnr to Claims 7 and 8, in wliicli tlie 
said releasable means comprises a pawl 
wMch is resiliently urged into engage- 
ment Tvith tile pinion, means teing pro- 
vided for moving' the pawl out of engage- 
ment with the pinion to free the rack and 
the tubular member for movement 
towards the projected position. 

10. A hypodermic injection device 
according to Gkim 1, having its parts 



constructed and arrnnged substantially as 
described ^ith reference to Tigures 1 to 15 
3 Or as modified with reference to Figure 
5 of the accompanying drawings. 

Por the Applicants, 
GILL, JENNINGS & EVERT, 
Chai'tered Patent Agents, 
51/52, Chancery Lane, London, ?\V.C.2. 

Ileference has been directed in pursu- 
ance of Section 9, subsection (1) of the 
Patents Act, 1949, to Patent No, 568,237 
and 697,643. 
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